Pulmonary effects of acute and chronic antigen exposure of immunized guinea pigs.
Subdivisions of lung volume and pressure-volume (PV) curves of the lung and chest wall were measured in guinea pigs immunized to ovalbumin before and after acute (group 1) and chronic (group 2) antigen exposure. The histopathology produced in chronically exposed animals was also assessed. Animals were anesthetized with pentobarbital sodium and studied in a pressure-sensitive body plethysmograph, using a fluid-filled esophageal catheter to measure transpulmonary pressure (PL). Functional residual capacity (FRC) was determined by the Boyle's law technique; total lung capacity (TLC) was defined as the lung volume at a PL of 30 cmH20, and residual volume (RV) was defined as the lung volume at a transrespiratory pressure of -50 cmH2O. Acute antigen challenge of group 1 animals resulted in a decrease in TLC (22%), and increases in FRC (20%) and RV (110%), suggesting combined bronchoconstriction and alveolar duct constriction. Chronic antigen exposure of group 2 animals resulted in minimal changes in subdivisions of lung volume and PV curves, and produced a histological lesion resembling allergic alveolitis rather than asthma.